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,n!der lerica \', L., : Nlalfait and Dinkelman (1972) delineated the main steps in the evolution of the Caribbean region from Late Cretaceous time to the present in terms of plate tectonics. In this discussion, I shall restrict myself to the implications of their study with respect to the geology of Cuba.
First, the authors' study of the evolutiqn of the region begins esseQtially in Late Cretaceous time, yet one cannot disregard the pre-Late Cretaceous section that developed in Cuba. They state (p. 261), however, that "the development of Cuba is perhaps the most difficult to explain ......
Early tq early Late Jurassic paralic and maririe strata about 5,000 m thick are present in western Cuba, and probably through the whole country, mainly south of the Las Villas fault zone, where they are known as the San Cayetano Formation. North of the Las Villas fault z.one, a 2,000-to S,OOO-m-thick succ~ssion of evaporitic facies is present, probably intertonguing with the terrigenous clastic San Cayetano facies. It is known as the San Adrian and Punta Alegre Formations of Oxfordian to Kimmeridgian age, but these formations may be older (:Nleyerhoff and Hatten, 1968; Khudoley and Meyerhoff, 1971) .
Terrigenpus Jurassic strata also are present, in the western Peten region of northern Guatemala and in southern ,Mexico. These grade northward into the "Saline formation" of the same age in southern Nlexico and adjacent parts of Guatemala. Associated with these strata is a marine unit, the Late Jurassic Chinameca Limestone. In northern Honduras, marine Jurassic strata contain a fauna similar to that of the San Cayetano (Nleyerhoff, 1967) . Keeping the similar Jurassic facies relations iri mind, one might conclude, on the basis of reasoning similar to that of :Nfalfait and Dinkelman, that (1) there is good correlationj and (2) in Jurassic time, the present territory of Cuba occupied the position of Honduras and Nicaragua (Fig. 1) . Additional support for the suggested reconstruction shown in Figure 1 is that the Jurassic mollusks of Cuba are of Pacific rather than of Atlantic. affinities.
If the interpretation illustrated in Figure 1 is correct, it has the following implications. In Cuba, there are sediments as old as Triassic, and maybe Paleozoic or older. This means that the crust under Cuba is Paleozoic or older. Therefore, the predrift reconstructions of Bullard and others (1965) , , Dietz and others (1970) , and Le Pichon and Fox (1971) are incorrect, as is any other that does not leave a place for Cuba either in Central America or in its present place.
Probably since Tithonian time (and more certainly since Aptian time), there was widespread magmatic activity in Cuba. Khudoley and Meyerhoffs (1971) Figures 23 and 24 show the areal distribution of the Tithonian(?)-early Turonian volcanic rocks of Cuba.
According t6 Malfait and Dinkelman (their Figs. 1, 9) , the Cuban trench was the zone of underthrusting, and they place its northern margin at the Las Villas fault zone (incorrectly spelled Los VilIos). If their interpretation is correct, the typical trench sequence must be developed south of the fault zone, and the n'lesozoic volcanic materials would be present north of it. Such a distribution is shown by them on their Figures 1 and 9, because they believe that the Caribbean plate was underthrust northward below Cuba during Late Cretaceous time. Yet, in Cuba, north of the Las Villas fault zone, only an 8-km-thick sequence of saline and carbonate rocks of Jurassic to Holocene ages is present. South ofthe fault, a wide belt of magmatic rocks is developed. A possibility is to place the alleged subduction zone in the present Yucatan basin. As far as I know, there are no data to support this idea. These facts invalidate Nlalfait and Dinkelman's model (see Fig. 5 of , Meyerhoff and Hatten, 1968) .
If one examines Figure 9 of Nfalfait and Dinkelman's paper, one must assume that tectonic activity migrates from west to east, and that the tectonic history must be more complex in Oriente Province on the east than in Pioar del Rio Province on the west. The reverse is true. Kumpera (1968) showed that the structure of southern Oriente is "block type," and Lewis and Straczek (1955) demonstrated the simplicity of the Eocene structure: Lewis and Straczek, as well as Kumpera, showed that the Laramide orogeny did not affect the Oriente region strongly. In sharp contrast, the structure of Pinar del Rio is "alpine type," with many major thrust sheets (RigassiStuder, 1961; Hatten, 1967) , and represents a response to exceedingly strong stresses during the Laramide orogeny. Thus, the facts again are against Nlalfait and Dinkelman's model.
The Nlalfait and Dinkelman model fails to explain Paleogene magmatic activity in southeastern Cuba in Camaguey and Oriente Provinces. North of the Paleogene volcanic belt, there is no place on the land where a subduction zone could have existed. Nforeover, (Dudoz and Vuagnat, 1962; Ivleyerhoff and Hatten, 1968) . This zone coincides with a gravity minimum of -10 mgal. The rock sequence includes a thick sedimentary section, including a fe\\' tuffaceous beds. The facies distribution indicates that a trench began to develop as a shallow.
depression by Jurassic time and reached oceanic depths by early Late Cretaceous time. The sequence is strongly deformed; the area was greatly compressed during the Laramide orogeny (Ducloz and Vuagnat, 1962) . North of this zone is the Bahamas platform, which has a 30~km-thick continental-type crust (Ipatenko and others, 1972) . If there were southward motion of the North American plate and underthrusting via the Camajuanf trench, they ceased when the Bahamas block (which is underlain by more than 6 km of Jurassic-Holocene shallow-water beds) sealed off the trench.
This hypothesis can explain the magmatic activity south of the Las Villas fault zone during Cretaceous time. \Vithin the Santa Clara structural zone, south of the Las Villas fault, Hatten and Iv:1eyerhoff (1968) described a gabbro~serpentinite layered sequence that underlies a spilite-basalt-andesite-pyroclastic sedimentary rock section. The serpentinite (originally harzburgite) is at the base, and grades upward into gabbroic rocks. The gabbroic sequence includes gabbro, dolerite, diabase, basalt, troctolite, and anortho~ site. The lower part of this section generally is tholeiitic, whereas the upper part becomes progressively more albitized and spilitic. A faint pillow structure commonly is seen in the diabasic layers. Several workers believe that this section represents a fragment of oceanic crust. At the top of the section is a volcanic and sedimentary rock sequence ranging in age to the Turonian. The volcanic activity was submarine, mainly basaltic; porphyritic and spilitic pillow lavas are abundant. Andesite is present in smaller amounts. The facies become shallow toward the top of the section (Ducloz and Vuagnat, 1962; l\1eyerhoff and Hatten, 1968) . This magmatic sequence is analogous to the type postulated for island arcs.
The Paleogene magmatic activity of southeastern Cuba may be explained by a more active northward movement of this part of the plate, as a consequence of the fragmentation of the Caribbean plate along the left-lateral wrench-fault system that has paralleled the Bartlett fault trend at least since Cretaceous time. In 1\\'0 longer papers (Iturralde~Vinent, 1974a , 1974b 
